We describe a patient with myelodysplastic syndrome with monosomy 7 presenting with a T-cell defect. He suffered from infections from the age of 10 years, when a CD4 deficiency an d impaired lymphoproliferative responses in vitro were found. The only symptom of a myelodysplastic syndrome at that time was thrombocytopenia with giant platelets. Monosomy 7 was found in the bone marrow cells. At the age of 11 years he developed other characteristics of monosomy 7 including splenomegaly and anaemia. Some months later leukaemia was diagnosed.
Introduction
Characteristic features in myelodysplastic syndrome (MDS) with monosomy 7 include recurrent infections, hepatosplenomegaly, lymphadenopathy, (refractory) anaemia, thrombocytopenia, leucocytosis and a hypercellular bone marrow with a slight increase in blast cells. Acute myeloid leukaemia is likely to develop as a terminal event [5] . Monosomy 7 does not usually affect lymphoid subpopulations but is restricted to committed progenitor cells with the capacity to differentiate into mature myeloid cells [2] . We report a patient with MDS presenting with a T-cell defect.
Case report
The patient, a boy, suffered from recurrent upper and lower respiratory tract infections (both otitis media and pneumonia) from the age of 10 years. He had once developed a parotitis due to staphylococci and had extended warts.
On admission at the age of I0.5 years he had enormous warts on his feet and fingers. No other abnormalities were noted on physical examination. WBC and haemoglobin were normal (Table  1) . Platelets were unusually large and decreased in number (Table  1) . Serum immunoglobins were normal (Table 1) . HIV test was negative. Immunophenotyping by flowcytometric analysis (FCM) of peripheral blood T-cells revealed 44% CD3+ ceils (1.60 x 109/1) of which were only 13% CD4+ cells (0.46 x 109/1) and 32% CD8+ cells (1.14 x 109/1), resulting in a reversed T4/T8-ratio (0.4).
Proliferative responses to phytohaemagglutinin and pokeweed mitogen were impaired (Table 1) . Monosomy 7 could not be demonstrated in the phytohaemagglutinin-stimulated cells. CD2  42%  CD13  45%  CD3  38%  CD14  11%  CD4  8%  CD15  11%  CD8  19%  CD33  51%  CD4/CD45RA  4%  CD34  55%  CD4/CD45RO  3%  CD36  36%  CD3/CD57  4%  CD42  20%  T4/T8-ratio = 0.4  CD 19  3 %  CD56  16%   CD2  8%  CD 13  90%  CD3  7%  CD14  59%  CD15  95%  CD33  99%  CD34  16%  CD36  CD42  34% CD19 1%
Bone marrow study revealed no leukaemia but was compatible with MDS. Monosomy 7 was demonstrated by cytogenetic studies of bone marrow cells.
At the age of 10 years and 9 months the boy again suffered from pneumonia and had to be treated with antibiotics. At that time he had a leukocytosis with some blasts and immature myeloid ceils in peripheral blood (Table 1) . He recovered rapidly and his white blood cells became normal again. However, within some months splenomegaly developed. At the age of 11 years haematological studies revealed a slight decrease of haemoglobin to 10.6 g/dl, WBC was increased with metamyelocytes 15% and blasts 12%. Tcell markers were comparable to earlier studies: CD3+ cells 38%, CD4+ cells 8% and CD8+ cells 19% as determined by FCM ( Table 2) . However, the absolute number of CD4+ cells was only marginally decreased according to age (Table 1 ). Further analysis of this cell population revealed high percentages of CD34, CD33, CD13 and CD36 positive cells (Table 2) . These results suggested the presence of an early myeloid progenitor population in the peripheral Mood of this patient.
At the age of 11 years and 3 months he became anaemic. CD4 deficiency was again present (Table 1) . Bone marrow studies now revealed a high percentage of blast cells (Table 1) raising the suspicion of a developing leukaemia. He was initially treated with cytostatics. Recently a bone marrow transplantation was performed.
Discussion
The clinical symptoms of this patient are similar to those found in immunodeficiency. The laboratory findings of this patient, particularly the decreased number of CD4+ cells attended with the impaired lyphoproliferative stimulation tests are strongly reminiscent of HIV infection as are the unusual verrucous reactions [4] . However, HIV tests remained negative. The boy suffered from MDS with monosomy 7. Recurrent acute infections, often resulting in significant morbidity and mortality are a prominent feature of MDS [2, 3] . The increased susceptibility to infections in patients with MDS is thought to be due to neutropenia or functional defects of neutrophils. Neutrophil function tests sometimes reveal defective chemotaxis with reduced killing despite a normal nitrozolium blue test. The clinical symptoms in our patient were those of a Tcell defect and preceded the anaemia and the leukaemic stage of the disease.
Abnormalities in T-lymphocytes, namely an imbalance between both major T-cell subsets and a reduced proliferative response to mitogenic stimulation, have been described in MDS patients [1] . In this study only patients who had either a cytopenia affecting one or more of the peripheral myeloid lines or a peripheral monocytosis were investigated. Most of them had already refractory anaemia and some had developed chronic myelomonocytic leukaemia. The boy presented here with monosomy 7 was investigated in an earlier stage of the disease and did not have a cytopenia. Whether his lymphocyte abnormalities represent a primary defect of the lymphocytes is not clear. In the lymphocytes cultured in vitro with phytohaemagglutinin monosomy 7 has not been demonstrated. At that time not only the CD4 deficiency was present but the platelets were also decreased in number and were of giant size. In the patient presented a T-cell defect was present before the characteristic features of MDS e.g. (refractory) anaemia and hepatosplenomegaly developed. Only the thrombocytopenia pointed to the diagnosis of MDS. We suggest that in non-HIV CD4 deficiency MDS might be causally related to the T-cell defect.
